Visualizing synapse formation and remodeling: recent advances in real-time imaging of CNS synapses.
The formation and maintenance of synaptic connections are critical in the development and plasticity of the central nervous system (CNS). Until recently, there have been few studies that followed the molecular sequences of the CNS synapse formation and maintenance. This situation changed dramatically after the introduction of green fluorescent protein (GFP)-based fluorescent probes and the development of lipophilic tracers of endocytotic membranes. These techniques enabled us to visualize presynaptic and postsynaptic structures in living neurons and illustrated active transport and remodeling of synaptic components. Furthermore, recent attempts to identify correlation between presynaptic and postsynaptic morphogenesis suggested very rapid time course of synapse formation at the individual axo-dendritic contact sites. These recent works clearly demonstrated the power of real-time imaging studies. Development of a wide variety of fluorescent probes and advances in the imaging techniques in future will further extend our knowledge on the molecular events that take place in the process of the development and maturation of synaptic junctions.